ABSTRACT Schistosomiasis of the spinal cord is an uncommon but potentially curable form of schistosomiasis, if diagnosed and managed early. The spinal cord is more frequently affected in Schistosoma mansoni or S. haematobium infections. This paper describes the clinical manifestations, diagnosis and management of schistosomiasis of the spinal cord in 5 patients attending Shaab and Ibn Khuldoun Hospitals, Khartoum from 1997 to 2007. There were 4 males and 1 female aged 9-45 years. They presented with symptoms and signs due to cord compression at the lower thoracic and lumbar vertebrae. Imaging studies revealed intramedullary masses compressing the cord. Biopsy showed ova of S. mansoni with surrounding inflammatory reaction. The cord showed demyelination near the ova and an associated inflammatory reaction. Patients responded well to surgical decompression and treatment with praziquantel and oral steroids. 
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. In Sudan schistosomiasis is a major health problem and the prevalence can reach as high as 50% in children in some areas [6] . The main endemic foci for S. mansoni in the country are El Gezira State and Bor district [7, 8] . S. haematobium is endemic along small rivers and in agricultural schemes in many parts of northern Sudan.
One of the less common manifestations of S. mansoni infection is spinal cord compression due to deposition of eggs, mainly in the cauda equina, causing neurological deficit [9, 10] . This paper describes 5 cases of schistosomiasis of the spinal cord encountered in 2 neurosurgery centres in Khartoum. 
Case identification

Results
Of the 200 patients diagnosed as having spinal cord compression, 5 had spinal cord compression due to schistosomiasis. Three patients were investigated by magnetic resonance imaging (MRI) imaging of the spinal cord. In the other 2 patients myelograms of the spinal cord were performed as this was the only available option. Clinical data and the results of imaging are shown in Table  1 . Four of the patients were males and one was a female. Their ages ranged between 9 and 42 years (mean 21 years). Four patients were students and one was an army officer. Their travel history indicated that they had been infected in areas known to be endemic for S. mansoni infection in Sudan.
The clinical features in all the patients were remarkably similar. They all suffered from weakness in the lower limbs, incontinence of urine and impaired sensation in the lower limb. The duration of symptoms varied from 2 weeks to 2 months. None had hepatosplenomegaly or portal hypertension. The stools of all patients were positive for S. mansoni eggs. Apart from eosinophilia in 1 patient, other laboratory data were uninformative. MRI images of 3 patients showed swelling of the spinal cord at D12 to L1 or L2 with hyperintense patches in T2 images. The other 2 patients were investigated by myelogram, which showed spinal cord swelling between D12 and L2. In all patients the provisional diagnosis was a spinal cord space occupying lesion, most probably a tumour
The pathology of the spinal cord masses in all 5 patients showed S. mansoni eggs inside the veins (Figure 1 ). The majority of the eggs were viable as shown by intact nuclei of the miracidia they contained. Dead eggs showed no miracidial nuclei and some were calcified. Some eggs showed SplendoreHoeppli phenomenon due to immune complexes around them. The spinal cord showed oedema, demyelination and a chronic inflammatory cellular infiltrate with some eosinophils in the Virchow-Robin space (Figure 2) .
After laminectomy and confirmation of the schistosomal cause of the cord compression, praziquantel was given at a dose of 40 mg/kg a day in 2 divided doses 6 hours apart for 2 consecutive days. The patients also received prednisolone at a dose of 5 mg daily for 6-12 weeks. All the patients responded well to treatment: 1 fully recovered; in 3 patients the urinary incontinence disappeared and they regained motor power but they still had some loss of sensation; and 1 patient regained bladder function but had only partial improvement of motor power in the lower limbs.
Discussion
Involvement of the central nervous system may occur with any of the 3 main causes of schistosomiasis: S. mansoni, S. haematobium and S. japonicum. The sites involved are the brain and the spinal cord [9, 10] . Brain affection is more common with S. japonicum while the spinal cord is more frequently affected in S. mansoni or S. hematobium infections. Schistosomal myelopathy tends to occur early after infection and is more likely to be symptomatic than cerebral schistosomiasis. Spinal schistosomal disease causes acute or subacute myelopathy that may be accompanied by polyradiculitis, bowel or bladder dysfunction, paraparesis, paraplegia, lumbosacral pain and sensory disturbances [11] . Lesions in the spinal cord are most common in the lumbar and lower thoracic parts [12] . It is believed that the eggs reach the cord either as a result of embolization through the vertebral venous plexus of Batson or they may be deposited locally by ectopic worms in the vicinity of the cord [11, 12] . We have shown in serial sections that the eggs appeared to reach the cord via the Virchow-Robin space.
The patients described here had cord compression due to S. mansoni infection. This was confirmed by demonstration of eggs in biopsies of the spinal cord. The damage to the cord is attributable to the presence of the eggs and transverse myelitis as evidenced by the demyelination in the cord which was associated with a chronic inflammatory cellular infiltrate around the eggs. The majority of our patients were males. Males are usually more exposed to schistosomiasis infection than females as in rural areas they are more likely to be working in the fields. The symptoms were remarkably similar in all the patients. The diagnosis of cord compression was made on clinical grounds and was confirmed by imaging. The schistosomal etiology was only made after biopsy of the spinal cord lesions. This is true of most cases reported in the literature. Of all 200 patients with cord compression managed by us, only 5 (2.5%) were due to schistosomiasis. Schistosomiasis should be suspected in any patient with cord compression who is resident in an area endemic for schistosomiasis, or one who has visited such an area. Clinical and laboratory evidence of intestinal or urinary schistosomiasis in a patient with brain or cord symptoms should alert the clinician to the possibility of schistosomiasis as a possible cause of the neurological abnormalities.
The treatment of schistosomiasis of the central nervous system is a combination of surgery, antischistosomal drugs and steroids. We treated our patients with 40 mg/kg a day of praziquantel for 2 days instead of giving the drug for 1 day only. We used this dose over 2 days because we wanted to make certain that the drug would be effective. A patient with spinal cord schistosomiasis was previously treated with praziquantel at 20 mg/kg for 3 consecutive days with good results [9] . Some patients in other parts of the world were treated with 50 mg/kg of praziquantel as a single dose along with corticosteroids [13] . The steroids were continued without praziquantel for 6 months [13] . Praziquantel kills the adult worms and reduces the egg load [14] . Corticosteroids may reduce the granulomatous inflammation, thereby preventing further tissue destruction;
there is evidence that they also reduce ova deposition. The patients also underwent surgery for decompression of the spinal cord
In conclusion schistosomiasis should be included in the differential diagnosis of space occupying lesions involving the brain or cord in areas endemic for schistosomiasis. The treatment of cord compression due to schistosomiasis includes both surgery and drug therapy. The role of surgery is decompression, particularly in large lesions and to provide material for pathological diagnosis. This should then be followed by antischistosomal drugs and steroids.
